Racial disparities persist throughout the employment process, with African Americans experiencing significant barriers compared to whites. This article advances the understanding of racial labor market stratification by bringing new theoretical insights and original data to bear on the ways social networks shape racial disparities in employment opportunities. We develop and articulate two pathways through which networks may perpetuate racial inequality in the labor market: network access and network returns. In the first case, African American job seekers may receive fewer job leads through their social networks than white job seekers, limiting their access to employment opportunities. In the second case, black and white job seekers may utilize their social networks at similar rates, but their networks may differ in effectiveness. Our data, with detailed information about both job applications and job offers, provide the unique ability to adjudicate between these processes. We find evidence that black and white job seekers utilize their networks at similar rates, but network-based methods are less likely to lead to job offers for African Americans. We then theoretically develop and empirically test two mechanisms that may explain these differential returns: network placement and network mobilization. We conclude by discussing the implications of these findings for scholarship on racial stratification and social networks in the job search process.
Racial disparities in the labor market remain large and durable. While the role of persistent racial discrimination in hiring has been welldocumented (Bertrand and Mullainathan 2004; Pager, Western, and Bonikowski 2009 ), barriers to access often emerge through less direct and more informal channels that can precede, supplant, or shape formal hiring decisions. Job opportunities are often filled without any formal hiring process (Waldinger and Lichter 2003) and, even when such a process exists, the influence of social connections can still be strong (Fernandez, Castilla, and Moore 2000; Granovetter 1973 ). Indeed, reflecting on the importance of social networks in shaping racial disparities in the labor market, Loury (2001:452) refers to the shift from "discrimination in contract" to "discrimination in contact." According to Loury (2001) , racial discrimination was once primarily characterized by explicit differences in treatment by race. By contrast, contemporary forms of discrimination are more likely supported 883255A SRXXX10.1177/0003122419883255American Sociological ReviewPedulla and Pager research-article2019 a Stanford University b Harvard University in subtle ways by informal networks of opportunity. On its surface, the use of social networks appears race neutral, but patterns of social and economic segregation imply that their influence will consistently disadvantage members of historically marginalized groups. Building on this insight, we advance the understanding of racial labor market stratification by bringing new theoretical insights and data to bear on the ways race and the use of social networks in the job search process shape disparities in employment opportunities.
Network-based job search constitutes the informal search methods an individual may use when trying to find a job (e.g., family, friends, and acquaintances who provide information about a job lead), and it plays a central role in shaping labor market outcomes. Network-based search methods can influence labor market outcomes by providing job seekers with key resources as well as signaling information about a worker's quality to potential employers (Castilla, Lan, and Rissing 2013a) . Existing estimates suggest that approximately half of all jobs are found through these informal search processes (see Corcoran, Datcher, and Duncan 1980) , as opposed to formal job search methods such as online or newspaper job listings. Indeed, a significant body of scholarship has developed to examine how social networks shape labor market outcomes in a variety of ways (Castilla 2005; Fernandez et al. 2000; Granovetter 1973 Granovetter , 1974 Kmec 2006; Lin, Ensel, and Vaughn 1981; Mouw 2003 ; for reviews, see Castilla et al. 2013a Castilla et al. , 2013b Trimble and Kmec 2011) .
How might social networks contribute to racial disparities during the job search process? The literature on race, social networks, and employment outcomes is vast, yet important issues remain unresolved. This article advances the literature in several key ways. First, we articulate an integrative theoretical statement on the role of networks in shaping racial inequality in the U.S. labor market, focusing on the perspective of the job seeker: the supply side of the labor market. Building on the important contributions of earlier work (Lin 2001; Royster 2003; Smith 2005) , we bring together multiple strands of scholarship in this area to theoretically develop and empirically test a set of distinct pathways and mechanisms through which networks and race may intersect to produce labor market inequality. This type of theoretical integration has occurred from the perspective of the employer (Fernandez and Fernandez-Mateo 2006) , but to our knowledge similar work has not taken place for understanding these processes from the perspective of the job seeker.
Second, we utilize original panel data from a national, probability-based sample of U.S. job seekers that contains detailed prospective information on the applications submitted by job seekers, regardless of whether they result in a job offer (drawing from nine interviews over an 18-month period). We therefore have empirical traction not available in much of the existing research in this area, which tends to either (1) focus on job incumbents, limiting analyses to the end of a search process and ignoring all job leads and applications that may not have resulted in an accepted offer, or (2) be based on cross-sectional data, which makes it difficult to isolate person-specific influences from the role of networks. In our data, respondents indicated, at the application level, through what search method they heard about an opening (e.g., network-based versus formal), whether a network alter mobilized resources on their behalf, whether they knew someone at the company to which they applied, and whether the application resulted in a job offer.
1 Thus, these data allow us to disentangle access to social networks from the effectiveness of those social networks in leading to job offers. We are also able to examine the mechanisms that may account for racial disparities in the returns to network search, distinguishing between the availability of contacts at a prospective employer and whether one's contacts play an active role in facilitating an application. To date, examining these fine-grained mechanisms has largely been the purview of qualitative research, case studies, or studies of a single racial or ethnic group (DiTomaso 2013; Royster 2003; Smith 2005) , leaving open questions about their generalizability and ability to explain racial variation in labor market outcomes.
Third, because we have information about multiple applications per respondent, these data allow us to observe variation in the use of search methods for the same person. Deploying a within-person approach for analyses focused on the returns to network-based search alleviates some of the key empirical challenges regarding selection bias that have plagued earlier research (see Mouw 2003) . Thus, our analytic strategy that utilizes within-person estimates of the consequences of network-based search provides a more direct test of the connection between race, networks, and job outcomes.
This article proceeds as follows. First, we discuss the three key actors that are relevant for understanding networks and job searchthe employer, the referrer, and the job seekerand highlight the importance and contribution of our focus on the job seeker. We then theoretically develop the various pathways and mechanisms that may link networks, race, and disparities in employment outcomes. After discussing methodological challenges in existing scholarship in this area, we then introduce our data and methods and present our results. We conclude with a discussion of the implications of these findings for scholarship on job search and racial labor market inequality.
ThRee Key ACToRS: emPloyeRS, RefeRReRS, AND Job SeeKeRS
In the vast literature on network-based job search, three key actors come into focus: the employer, the referrer (or network alter), and the job seeker. Studies of employers ask: how might network referrals influence hiring decisions (Fernandez et al. 2000; Fernandez and Galperin 2014) and how might employers' reliance on referrals shape inequalities in the workplace (Fernandez and Sosa 2005) ? This demand-side perspective provides insight into the information gains facilitated by referralbased hiring and the ways prevailing social homophily may further disadvantage historically excluded groups (for reviews, see Castilla et al. 2013a Castilla et al. , 2013b Marsden and Gorman 2001; Trimble and Kmec 2011) . Empirically, these studies often focus on applications to a single firm, comparing the outcomes of referred and non-referred applicants in terms of their progress through the hiring process, their starting salaries, and even their performance after being hired (Castilla 2005; Fernandez et al. 2000; Fernandez and Sosa 2005) . The positive employment outcomes enjoyed by referred candidates align with the notion that being referred signals something to the potential employer about a job applicant's underlying quality and potential productivity (Fernandez et al. 2000) . At the same time, use of referrals as a key screening mechanism implies that members of groups not well represented within the firm may be excluded from important employment opportunities (see Reskin, McBrier, and Kmec 1999; Trimble and Kmec 2011 ; but see Rubineau and Fernandez 2013) .
A second line of scholarship focuses on the referrer. In what contexts do individuals deploy their information or influence on behalf of others in their networks, and how do such decisions shape inequality? Smith (2005) provides compelling evidence that-in lowerincome African American communitiesindividuals can be hesitant to make job referrals. Often unsure about their own employment security, potential referrers may be reluctant to put themselves at risk on behalf of another. Particularly when the job seekers in question have characteristics that make them an uncertain prospect, the risk to the referrer's reputation may feel too costly (Smith 2005; see also Marin 2012; Smith and Young 2017) . Thus, the qualitative literature in this area provides compelling evidence that referrers-or potential referrers-are active agents in their own right, with network assistance being neither automatic nor consistent. Although continued work is needed in this area, these referrer processes likely have important implications for understanding the perpetuation of racial labor market inequality.
A third line of research-the scholarship with which we are directly in conversationfocuses on the supply side of the labor market with an emphasis on the workers themselves. This scholarship asks: how do job seekers find out about job opportunities and to what extent does the use of informal network ties shape their employment outcomes? Much of this research focuses on job incumbents, assessing retrospectively the processes by which they found their current positions (see, e.g., Granovetter 1974) . This type of design, however, can raise questions about the causal standing of networks in promoting employment opportunities, due to the tendency of similar types of people to become affiliated with one another (Mouw 2003) . It may therefore be the case that selection processes into network-based job search are what matter for workers' employment outcomes, rather than the social ties themselves.
Using a different approach, a more recent set of studies collects information about the search methods utilized by the same individual for multiple applications (Obukhova and Lan 2013; Yakubovich 2005) . These studies generally find that the use of network-based search methods is associated with a higher likelihood of receiving job offers, after adjusting for time-invariant unobserved heterogeneity, providing evidence of a more direct role of social networks in improving employment outcomes. Yet, as we will discuss in more detail, the generalizability of some of these findings is unknown due to the contexts within which the data for these studies were collected. And, these within-person, supplyside designs have not examined the role of job seekers' race in shaping outcomes. Thus, unresolved questions remain in this literature that make it difficult to clearly identify the direct relationship between our key constructs of interest. The present study contributes primarily to research on job seekers-the supply side of the job search process-by examining how multiple pathways and mechanisms shape the connection between race, networkbased search, and job outcomes.
RACe AND NeTwoRKS IN The Job SeARCh PRoCeSS: ACCeSS AND ReTuRNS
We conceptualize two potential pathways through which social networks may be implicated in perpetuating racial disparities in the job search process. The first emphasizes racial differences in access to the information and resources that flow through social networks. We describe this pathway as network access. The second focuses on racial differences in the benefits that accrue to the use of social network resources. We describe this pathway as network returns. Together, these pathways constitute how black and white individuals may experience disparate employment opportunities due to their social networks.
The network access pathway builds on the work of Wilson (1987 Wilson ( , 1996 and emphasizes the isolation of African Americans, particularly lower-income African Americans, with respect to contacts employed in the formal labor market (see Briggs 1998; Rankin and Quane 2000) . Scholarship in this area generally argues that African Americans have smaller networks (Marsden 1987) or are less connected to social networks, particularly network alters who could assist in identifying or facilitating employment opportunities (Kasinitz and Rosenberg 1996; Tigges, Browne, and Green 1998) . The empirical prediction from the network access argument is that black job seekers, compared to white job seekers, will have less access to network resources during their job search. In other words, they will be less likely to hear about specific job openings from network-based channels than from formal channels. Because network-based search is expected to be positively correlated with job offers, black job seekers will be disadvantaged in the labor market because of their lower levels of access to job leads provided by informal networks. As the upper-left component of Figure 1 demonstrates (Pathway 1), the network access argument predicts that network-based search will serve to mediate, or explain, the negative association between being African American and receiving job offers.
Some researchers, however, have questioned the extent of network isolation experienced by African Americans (Newman 1999; Oliver 1988) . Indeed, existing empirical research suggests that minority job seekers are either equally likely or more likely than non-minorities to search and obtain their jobs through informal, network-based channels (Elliott 1999; Green, Tigges, and Diaz 1999; McDonald, Lin, and Ao 2009). Relatedly, McDonald (2011) finds that African American workers receive a similar number of unsolicited job leads as white men. Rather than arguing that minorities are cut off from social networks, this line of scholarship points to the idea that not all networks are created equal or behave in the same way (Smith 2005 (Smith , 2007 . According to this perspective, black and white job seekers differ not in their access to social networks, but rather in the benefits that accrue through those networks. We refer to this set of ideas as the network returns perspective. As we will discuss in the next section, the differential returns to social networks can operate through multiple mechanisms. Represented in the upper-right quadrant of Figure 1 (Pathway 2), the empirical prediction from this line of thought is that race will moderate the relationship between networkbased search and job offers, with weaker labor market returns to network search for black job seekers.
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To date, disentangling these two potential pathways linking race, social networks, and labor market disparities-network access and network returns-has been empirically challenging. Discussing the literature in this area, Lin (2000:790) notes, "No studies have directly examined the effects of social capital on status attainment for blacks or other minority groups in the United States." Alongside the lack of empirical data, Lin (2000) notes that the mechanisms underlying return "deficits"-what we refer to as network returns-for racial minorities have been undertheorized and underdeveloped.
3 Some advances have been made in this literature in the intervening years (e.g., Royster 2003) , but important questions remain. This article directly intervenes in the literature to address these gaps.
The meChANISmS of DIffeReNTIAl NeTwoRK ReTuRNS: PlACemeNT AND mobIlIzATIoN
Much of the extant scholarship relevant to assessing the argument of differential network returns runs the risk of circular logic: minorities have less effective social networks if their network connections produce undesirable outcomes. To move beyond this type of reasoning, we follow the call of Fernandez and FernandezMateo (2006:43) : "To give network accounts of minority underperformance analytical bite, we need to specify the mechanisms by which minorities are 'excluded' from productive networks." In other words, why might the networks of black job seekers be less effective than the networks of white job seekers in producing job offers? In the bottom half of Figure  1 , we outline two key network-based mechanisms-network placement and network mobilization-that may systematically disadvantage African American job seekers relative to white job seekers, conditional on utilizing network search.
Network Placement
The placement of one's network ties in the broader social and economic order is important (see DiTomaso 2013; McDonald et al. 2009 ). For example, existing research suggests there are significant financial benefits to having well-placed contacts, such as individuals with hiring authority (Kmec and Trimble 2009 ) and individuals at the organization to which one is applying (Fernandez and Greenberg 2013) . Racial differences in the network placement or social position of job seekers' social contacts may influence the effectiveness of those contacts (McGuire 2000) . Additionally, strategically placed social ties may provide job seekers with tacit, informal knowledge about the companies and jobs to which they are applying. To the extent that black job seekers' network ties are less well represented in formal employment, clustered in less desirable types of workplaces, or unemployed altogether (Bureau of Labor Statistics 2017), African Americans' social ties may be less likely to occupy positions where they could be of maximum assistance during the job search process. We refer to this potential mechanism as network placement, which is represented in the bottom-left part of Figure 1 (Mechanism 1). 4 One key piece of the existing evidence assessing this proposition fails to find strong support for the influence of network placement. Green and colleagues (1999) , for example, found that, among black and white job seekers who found their job through the help of another person, there were no racial differences in whether that person was employed at the firm. In their study, for 68.2 percent of white respondents and 68.7 percent of black respondents, the person who assisted them in getting their job was a current employee of the firm. Yet, these estimates may not capture the complete picture because they include only job applications that led to job offers and eventual employment. A great deal of job search activity-whether using formal or network-based methods-does not result in a job offer. Without information on the fuller landscape of job search, it is possible to form an incomplete or potentially inaccurate view of total network returns. Our original survey data, discussed in more detail below, enables us to improve upon existing research in this area by examining both successful and unsuccessful applications.
Given broader processes of racial inequality in the labor market, we posit that, conditional on using network-based search methods for a particular job application, black job seekers will be less likely than white job seekers to know someone at the firm to which they apply for a job.
5 Even in cases where someone in an alter's social network may have told them about a job opening, black job seekers may be less likely than white job seekers to know someone at the employer where the vacancy exists. Therefore, insofar as knowing someone at the place to which one applies is positively related to receiving a job offer, network placement will serve to partially explain the black-white disparity in receiving job offers among network-based applications.
Network Mobilization
A second network-based mechanism that may disadvantage African American relative to white job seekers is network mobilization (McDonald 2011; Smith 2005) . As noted earlier, potential referrers are often hesitant to mobilize resources or actually refer a job candidate for a position (Marin 2012; Smith 2005; Smith and Young 2017) . In other words, access to network alters and information is not equivalent to the mobilization of networkbased resources.
Insofar as black job seekers' network connections are less likely to activate the resources at their disposal or to mobilize on the job seeker's behalf, this mechanism suggests racial disparities may emerge in networkbased job search. Network alters can offer assistance in many ways, such as contacting an employer on the job seeker's behalf. This particular form of assistance, a key component of network mobilization, is likely to significantly increase the probability of receiving a job offer. For example, Royster's (2003) study of job search among graduates of a vocational training high school points to the importance of network mobilization. Even though black and white students had access to the same teachers with the same networks, the teachers selectively mobilized those informal channels in ways that yielded more tangible benefits for white students. Thus, even among black and white job seekers with similar levels and types of network ties, the returns to those networks may vary by race due to differential mobilization (Royster 2003) .
The aforementioned literature finds evidence of black-white disparities in mobilization, but other studies have found different empirical patterns. For example, Green and colleagues (1999) present evidence that black and white workers who found their jobs through the assistance of another person were roughly equally likely to have had that person mobilize on their behalf. For 26.5 percent of white respondents and 25.0 percent of black respondents, the person who assisted them in finding their current (or most recent) job talked to the employer on their behalf (Green et al. 1999) .
The mixed empirical evidence about the relevance of network mobilization for racial disparities is, again, in part due to the limitations of existing data. Small and restricted samples, and those based only on final job outcomes, may miss important factors that shape selection into network-based search and the returns to that search. The present study provides an opportunity to interrogate this mechanism more effectively. Our empirical prediction is that African American job seekers will be less likely than white job seekers to have their networks mobilize on their behalf, conditional on network search, and that this gap in mobilization will partially explain black-white disparities in the likelihood of an application leading to a job offer. The bottom-right component of Figure 1 depicts the network mobilization mechanism (Mechanism 2).
meThoDologICAl CoNSIDeRATIoNS
Attempts to document the direct relationship between network search and employment opportunities have been plagued by empirical and methodological challenges (for useful summaries, see Mouw 2006; Obukhova and Lan 2013) . In this section, we review the extant literature and discuss the strategies used to date to provide empirical tests of the direct link between social networks and job search outcomes that attempt to adjust for unobserved heterogeneity and selection processes.
Direct tests of the link between social networks and labor market attainment fall into two broad groups. The first set of studies focuses on job incumbents (i.e., individuals who are already employed) and then examines the relationship between how these people obtained their jobs and the quality of those jobs (e.g., wages). This line of research attempts to address questions such as, Do workers who obtained their jobs through network-based methods have higher or lower wages than workers who obtained their jobs through formal methods? The challenge with this line of scholarship, however, is that unsuccessful search efforts-including unsuccessful network-based search effortsare not included in the analysis. This empirical limitation can lead to biased estimates of the association between informal search and labor market outcomes and raises questions about whether networks actually affect labor market outcomes or whether the people who are able to access networks are already more privileged to begin with (Mouw 2003) .
A second line of scholarship attempts to address these empirical and methodological issues by using strategies in line with Fernandez and Fernandez-Mateo's (2006:43) suggestion to "begin with samples of job seekers or job changers-as opposed to job incumbents-and examine the chances of obtaining employment for various search methods." Here, scholars turn to a within-person approach by examining individuals' successful and failed job search attempts that utilized different methods (e.g., formal and network search) (Obukhova and Lan 2013; Yakubovich 2005) . These within-person comparisonsutilizing models with person-specific fixed effects-are powerful because they control for both observed and unobserved timeinvariant individual-level characteristics that may affect an individual's use of networkbased search and job search success. Unfortunately, data sources that enable within-person comparisons of job search are difficult to come by. We know of only a few existing studies that rely on this within-person approach, each with their own set of challenges for addressing the questions we are interested in exploring. In some cases, for example, the data points for individuals are measured years apart, straining the key assumption of within-person comparisons that unobserved individual-level characteristics do not change over time (Mouw 2002) . In other cases, the research is limited to highly advantaged samples (Greenberg and Fernandez 2016; Obukhova and Lan 2013) or national contexts with distinct racial dynamics (Yakubovich 2005) .
Our data, based on a national sample of U.S. job seekers, captures multiple applications submitted by an individual respondent within the same month, while also tracking respondents at up to nine points over an 18-month period. The unique structure of these data allows us to overcome many of the limitations of existing research. Having multiple observations per individual across multiple waves allows us to generate withinperson estimates of network returns, addressing the problems of selection that plague research in this field. Furthermore, we are able to compare multiple applications submitted concurrently, reducing concerns about confounding due to time-varying unobserved heterogeneity. Thus, our estimate of the association between network-based search and job offers is able to more closely approximate a direct relationship. This approach helps reduce concerns about selection processes, but we note that our data do not include random or quasi-random assignment of network-based job applications. Finally, by capturing application-specific information about whether respondents knew someone at the companies to which they applied, and whether their networks mobilized on their behalf for a given job opening, we are able to empirically examine key mechanisms that may explain any racial disparities in the consequences of network search.
DATA AND meThoDS
In this study, we draw on original panel data that follow a national sample of 2,060 job seekers over an 18-month period.
6 This data collection effort, which we call the National Longitudinal Study of Job Search (NLSJS), was conducted in collaboration with Gfk (formerly Knowledge Networks), a leading survey research company with a standing panel of respondents. The sampling design for the Gfk panel-referred to as KnowledgePanelis based on a combination of random-digit dial (RDD) and address-based sampling (ABS) methods, with a sampling frame that covers approximately 97 percent of all U.S. households (Knowledge Networks 2011). The KnowledgePanel differs from many online panels in that it is not opt-in, and households without Internet access or a computer are still able to participate if they are selected at random for the panel. Gfk provides these household with free Internet access and a netbook computer. Gfk's panel of respondents has been utilized by scholars across disciplines-including sociology, political science, and psychology-and findings from research using Gfk's panel have been published in leading social science journals (e.g., Bonikowski and DiMaggio 2016; Garfin, Holman, and Silver 2015; Nie et al. 2010; Rosenfeld and Thomas 2012) .
The NLSJS consisted of nine survey waves conducted between February 2013 and November 2014. The first seven waves were conducted roughly six weeks apart over the course of approximately eight months. The eighth wave was conducted one year after the baseline, and the final survey (wave 9) took place six months later (roughly 18 months after the baseline survey).
7 The target population for the NLSJS was non-institutionalized adults ages 18 to 64 who were residing in the United States and who had looked for work over the previous four weeks. 8 The NLSJS oversampled black respondents to ensure there would be an adequate sample for statistical comparisons with white respondents.
To recruit participants for the NLSJS, Gfk sampled 19,509 of its KnowledgePanel members and sent email invitations to this group to screen them for eligibility. Of those 19,509 individuals, 11,231 (57.6 percent) completed the screening items. We screened individuals for eligibility on two items. First, the respondent had to provide informed consent. Second, the respondent had to have been looking for work in the four weeks prior to participating in the survey. Of the 11,231 respondents who completed the screening items, 2,092 (18.6 percent) were eligible to participate in the NLSJS. Of those eligible for participation, 2,060 (98.5 percent) completed the survey. Given that our central interest is in understanding black-white disparities in the use of and returns to informal job search, we limit our analysis to nonHispanic white and non-Hispanic black respondents, resulting in a sample of 1,617 job seekers. Additionally, we note that our sample is limited to people who indicated they were actively searching for work at the baseline survey, which excludes individuals who may change jobs without actively searching.
The NLSJS collected detailed information about respondents' employment histories and job search behaviors, as well as demographic and background information. In addition, respondents were asked to provide information on (up to) the five most recent jobs they had applied to in the past four weeks, including detailed information on the search methods that led to each application.
9 Then, at that wave and each subsequent wave, respondents were asked whether each application they listed had resulted in a job offer.
10 Thus, we have detailed information about a large set of applications submitted by each respondent, the search method that led to each application, and whether each application resulted in a job offer.
11 Respondents in our sample applied to a broad array of occupations. The three most popular occupations were management (9.8 percent of applications), office and administrative support (18.3 percent), and sales and related (18.9 percent), but applications were submitted across a broad range of job types (see Table S1 in the online supplement for the distribution of occupations to which job seekers applied). Whether a given application resulted in a job offer is one of our key dependent variables; it is equal to "1" if the application resulted in a job offer and "0" otherwise.
One of the primary variables in our analysis is whether respondents heard about a given job opening through their social networks. For each application about which we collected information in the survey, respondents were asked: "How did you hear about the position with [Employer Name]?" They could then select from the following options: (1) family member, (2) friend, (3) acquaintance, (4) former employer/co-worker, (5) newspaper ad, (6) online or internet search, (7) employment agency, (8) help wanted sign, (9) contacted the employer directly, and (10) other, please specify. If the respondent selected family member, friend, acquaintance, or former employer/co-worker for a given application, that application was coded as utilizing "network search." If one of the other methods was selected-newspaper ad, online or internet search, employment agency, help wanted sign, or contacting the employer directly-and none of the four network-based methods was selected, the application was coded as "formal/non-network search."
12 It is possible that job seekers in our survey were informed about an opening from someone in their network without directly asking that person for job leads. We classify this as part of the "network-based search" construct, although it does not necessarily imply active search for information in one's network. We utilize the "network-based search" variable as our key outcome variable-with race as the explanatory variable-when analyzing racial disparities in network access. This variable becomes our key explanatory variable-predicting job offers-when examining racial differences in network returns.
There are two key mechanisms underlying the network returns pathway that we seek to investigate empirically: network placement and network mobilization. We operationalize network placement with a survey item that asked respondents, regarding the company to which they submitted an application: "Do you know anyone who works at [Employer Name]?" If respondents answered "yes," they are coded as "1" on the network placement variable. If they answered "no," they are coded as "0" on this variable. We operationalize network mobilization by drawing on an item that asked respondents: "In addition to telling you about the job, did [network tie] do any of the following (please select all that apply)?" Respondents were then provided with six options: (1) provided information about the opening, (2) contacted the employer on your behalf, (3) put you in touch with a current employee at the company, (4) provided information about the company, (5) helped you prepare for the job interview, and (6) other, please specify. We conceptualize network mobilization as having two empirical dimensions: (1) contacting the employer on behalf of the job seeker, and (2) connecting the job seeker with someone at the company. We create separate binary measures-equal to "1" if the network alter mobilized in that way and "0" otherwise-for each of these dimensions. We analyze these two components of network mobilization separately in our analyses.
Analytic Strategy
Many of our key variables-job offers, network search, network mobilization, and network placement-are measured at the level of the application. Thus, for our analyses, the data are structured at the respondent-waveapplication level, whereby applications are nested within waves and waves are nested within respondents. We utilize two types of models for our analysis. In some instances, we are able to estimate models that include respondent fixed effects. Including respondent fixed effects enables us to control for timeinvariant observed and unobserved attributes of the respondent. We are able to estimate these models in the cases where we are interested in examining the association between two variables that vary within individual respondents. This is the case when we examine the relationship between network-based search and job offers. Including respondentspecific fixed effects, however, does not adjust for job seeker attributes that may vary over time or between applications. Thus, we include the following time-varying covariates in these models: the respondent's employment status at a given wave, whether the respondent did any work for pay over the past week, whether there were any job openings the respondent heard about but did not apply for, whether anyone in the respondent's household received money from non-wage sources over the previous four weeks (e.g., unemployment insurance), whether the respondent was still searching for work at the time of completing the survey, the number of job applications the respondent submitted over the previous four weeks, the occupation to which the respondent submitted an application (major SOC codes), whether the respondent heard about the job opening from both formal and network-based sources, whether respondents perceived the job they were applying to as below their skill level, and an indicator variable for each survey wave.
When we are explicitly interested in blackwhite disparities for a given outcome, we utilize models with respondent-specific random effects. In these instances, we are not able to utilize models with respondentspecific fixed effects because respondents' racial classifications do not change over time in our data. In these random-effects models, we include controls for all the time-varying covariates in the fixed-effects models as well as key respondent characteristics that may be correlated with race, network-based search, and employment outcomes.
13 Specifically, the random-effects models adjust for the following sociodemographic attributes: gender, education, age (and age-squared), marital status, region, living in a metropolitan area, and having access to the internet. We also control for respondents' prior occupation (major SOC codes), number of months unemployed in the 24 months leading up to the baseline survey (measured as months since last job ended), and the number of waves the respondent participated in the survey. We also adjust for job seekers' experiences that may influence how they are treated by future employers and potential referrers-being fired from one's last job and having a criminal record-as well as owning a car, which can be a key resource for finding work.
14 Throughout the analysis, our outcome variables are binary. There are well documented challenges, however, with interpreting interaction terms in logit models for binary outcomes (see Ai and Norton 2003; Mustillo, Lizardo, and McVeigh 2018) , which we utilize in some of our analyses. Key proposed solutions to this challenge-such as utilizing marginal effects (Mize 2019 )-can be additionally complicated when estimating withinrespondent or fixed-effects models. Thus, we utilize linear probability models when estimating models that include interaction terms and respondent fixed effects. For consistency, we also present estimates from linear probability models with respondent random effects, but we note that using logistic regression models with random effects produces very similar results.
15 Table 1 presents descriptive statistics for our analytic sample. Our final analytic sample includes 13,643 applications nested within 1,389 job seekers.
ReSulTS

The Two Pathways: Network Access and Network Returns
We begin our analysis by examining whether the network access or the network returns pathway more accurately describes the patterns in our data. First, we examine whether white job seekers are more likely than black job seekers to utilize network-based search methods, an empirical investigation of the network access pathway. Table 2 presents linear probability models with random effects where the outcome variable is whether the job seeker heard about a job opening through network-based methods. Model 1 in Table 2 does not include controls; Model 2 includes the full set of controls. In both models, the coefficient for being a black job seeker (compared to a white job seeker) is positive but not statistically significant. Thus, our data do not provide support for the network access pathway. Black and white job seekers hear about job openings through their social networks at similar rates.
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Next, we address whether the returns to network search vary by race (the network returns pathway). Table 3 examines whether an application results in a job offer as a function of the job seeker's race, search method (network versus formal), and the intersection of race and search method. These models include respondent-specific fixed effects, in essence comparing each individual in our dataset to him or herself and controlling for all time-invariant observable and unobservable characteristics of the job seeker. Table 3 presents three models of the returns to networkbased search: first for white job seekers, then for black job seekers, and then for the pooled sample of white and black job seekers. Model 1 in Table 3 , which is for white job seekers, indicates there is a large, positive, and statistically significant relationship between network search and job offers for white respondents. White job seekers are approximately 6 percentage points more likely to receive a job offer for an application using network-based methods than for an application using formal methods. Model 2 is subset to black job seekers. Here, we also find a positive and statistically significant association between network search and job offers for black respondents. Black job seekers are roughly 3 percentage points more likely to receive a job offer for a network-based application than for an application using formal search methods.
To test whether returns to network-based search are weaker for black than for white job seekers, we turn to Model 3. Model 3 shows the pooled sample of white and black respondents and includes an interaction between being black and using network-based search methods. The un-interacted "network search" coefficient, which estimates the relationship between network search and job offers for white respondents, is positive and statistically significant, as would be expected given the findings from Model 1. The interaction between being black and using network-based search is negative and statistically significant, providing evidence that the returns to network search are weaker for black than for white job seekers.
17 Indeed, the positive returns to network search are nearly twice the size for white respondents as they are for black respondents.
18 Thus, African American job seekers would need to utilize roughly twice as many network contacts as white job seekers to accrue the same labor market benefit. The magnitude of this relationship closely parallels findings from audit study research on racial discrimination in hiring that finds black job seekers need to apply to roughly twice as many jobs as white seekers the table are occupation of job applied to, opening heard about from both formal and network-based channels, worked for pay last week, alternative money sources, still searching for work, and the survey wave indicator variables. All models include a control for "other" search method used. The indicator for being a black job seeker is not included in Model 3 because it is absorbed by the fixed effects. * p < .05; ** p < .01; *** p < .001 (two-tailed tests).
to receive the same number of interviews (Pager et al. 2009 ). The evidence from Table 3 supports the idea that network-based job search is positively related to the probability of receiving a job offer for both white and black job seekers. But, this positive relationship is significantly weaker for black than for white job seekers. Thus, our data provide compelling empirical support for the network returns line of thought, rather than the network access conceptualization of how social ties may influence racial labor market disparities.
The Mechanisms of Network Returns: Network Placement and Network Mobilization
Next, we empirically examine two mechanisms that may assist in explaining why network search is less effective for black job seekers than for white job seekers. The first is network placement: the individuals in black job seekers' networks may be less strategically placed than the individuals in white job seekers' networks. We operationalize this concept through an item that asked respondents whether they knew someone at the company to which they were submitting their application. The second mechanism is network mobilization. Individuals in black job seekers' networks may be less likely to mobilize key resources on their behalf than individuals in white job seekers' networks. We operationalize this construct by utilizing a survey item that asked respondents, for each network-based application, whether someone in their network contacted the employer on their behalf or connected them with someone at the employer. We analyze these two types of network mobilization separately.
As a first step in exploring whether these two mechanisms can assist in explaining racial differences in network returns, we examine whether black job seekers are less likely to know someone at the employers to which they submit applications and, separately, whether they are less likely to have their networks mobilize on their behalf, among network-based applications. To examine these issues empirically, Table 4 estimates linear probability models with random effects where the primary explanatory variable is whether the job seeker is black (compared to white) and the outcome variables capture network placement and network mobilization. The odd-numbered models do not include controls. The even-numbered models include the full set of controls.
Models 1 and 2 in Table 4 examine the probability of knowing someone at the company to which the job seeker submitted an application. In both models, there is a negative and statistically significant coefficient for black job seekers. Predicted values from Model 2 indicate that, among network-based applications, white job seekers know someone at the company they apply to 65.2 percent of the time, compared to 56.3 percent for black job seekers. Next, Models 3 and 4 examine the first network mobilization outcome: connecting the job seeker with someone at the company. The model without controls finds a negative and statistically significant relationship between being black and having a network alter connect the job seeker with someone at the company, but the coefficient for being a black job seeker in the fully controlled model is not statistically significant at the .05 level. Models 5 and 6 examine whether a network alter contacted the company on the job seeker's behalf, the other network mobilization measure. In both models, the negative and statistically significant coefficient for being black indicates that black job seekers are less likely than white job seekers to have their networks contact a potential employer on their behalf. Indeed, the predicted values from Model 6 indicate that, among network-based applications, white job seekers have their network alters contact the employer on their behalf one-quarter of the time (25.4 percent), on average, compared to one-fifth of the time for black job seekers (20.0 percent).
The findings in Models 1 through 6 of Table 4 may be related to one another. If black job seekers are less likely to know someone at the companies they apply to, it may be more difficult for their networks to connect them with someone at the firm or contact the employer on their behalf. As a conservative test of the network mobilization argument, Models 7 through 10 investigate whether, conditional on knowing someone at the company to which they are applying, black job seekers' networks are less likely to mobilize on their behalf. Thus, Models 7 through 10 are subset to the network-based applications where the respondent actually knew someone at the company. Models 7 through 10 produce similar findings to Models 3 through 6. Thus, even in the "best case" scenario-where the job seeker knows someone who works at the company-black job seekers are less likely to have their network alters mobilize resources by contacting employers on their behalf. Can racial differences in network placement and network mobilization assist in explaining racial disparities in job offers among network-based applications? To explore this possibility, we turn to the analyses in Table 5 . Model 1 in Table 5 is a linear probability model with job-seeker random effects, including the full set of controls, examining the association between race and job offers among network-based applications. As the coefficient for being black indicates, African American job seekers are approximately five percentage points less likely than white job seekers to receive offers when applying for jobs heard about through their networks.
If network placement and network mobilization assist in explaining the racial gap in job offers for network-based applications, then adding these measures to Model 1 will attenuate the coefficient for black job seekers toward zero. In Models 2 through 4, we separately include each of the proposed mechanisms. However, our primary interest is in Model 5, which includes all three of the proposed mechanisms in the model simultaneously. Here, the coefficient for being a black job seeker attenuates from -.0495 in Model 1 to -.0398 in Model 5. This reduction in the coefficient for being black indicates that these measures of network placement and network mobilization assist in explaining just under 20 percent of the racial gap in job offers among opportunities identified through network ties.
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To more formally test whether the network placement and network mobilization mechanisms explain a statistically significant portion of the disparity in job offers between white and black job seekers among networkbased search, we utilize two approaches. First, we use seemingly unrelated regression. We implemented linear probability models with clustered standard errors and the full set of controls utilized in Table 5 . 20 We then compared the coefficient for being a black job seeker between (1) a model where none of the three measures of network placement and network mobilization were included, and (2) a model where all three measures of network placement and network mobilization were included. The difference between the two coefficients is statistically significant (p < .05), providing evidence that our proposed mechanisms assist in explaining the blackwhite job-offer gap for network-based search.
Second, we utilize the mediation framework proposed by Imai, Keele, and Tingley (2010) to test, separately, whether each of the three mechanism variables explains a statistically significant portion of the black-white job-offer gap among network-based applications.
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Using Imai and colleagues' (2010) approach, we find that knowing someone at the company to which one is applying independently explains 9.1 percent of the black-white gap in job offers among network-based applications. Here, the mediation effect is statistically significant (ACME = -.0038, 95 percent CI = [-.0082, -.0005]). We also find that contacting the employer on the job seeker's behalf explains 15.5 percent of the black-white job-offer gap among network-based applications and the 95 percent confidence interval around the mediation effect does not include zero (ACME = -.0065, 95 percent CI = [-.0126, -.0014]). We do not, however, find evidence that connecting the job seeker with someone at the company plays a statistically significant mediating role. Together, this set of findings provides additional evidence that network placement and network mobilization-particularly contacting Source: NLSJS. Note: Clustered standard errors are in parentheses. Control variables not included in the table are prior occupation, occupation applied to, region, fired from last job, criminal record, owning a car, time since last job ended, worked for pay in previous week, opening heard about from both formal and network-based channels, alternative money sources, still looking for work, and the survey wave indicator variables. All models include a control for "other" search method used.
* p < .05; ** p < .01; *** p < .001 (two-tailed tests). Table 5 . (continued) someone at the company on the job seeker's behalf-assist in explaining a statistically significant portion of the racial gap in job offers among network-based job search.
RobuSTNeSS CheCKS
In this section, we examine the robustness of our findings to various analytic decisions. We focus on the findings regarding the differential returns to network-based search for white and black job seekers. Table 6 presents alternative ways of estimating the differential returns to network-based search. Models 1 and 2 present estimates from linear probability models with respondent random effects, rather than fixed effects. Model 1 does not include controls and Model 2 includes the full set of controls. The negative and statistically significant interaction between networkbased search and being black in Models 1 and 2 demonstrates that returns to network-based search are weaker for African American respondents than for white respondents. And, the size of the coefficients is very similar to the coefficient for the interaction term in Model 3 of Table 3 , which included respondent fixed effects.
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Models 3 through 6 are linear probability models with respondent fixed effects. Model 3 uses coarsened exact matching (CEM) to match white and black job seekers on observable characteristics. 23 The model matches job seekers on gender (two categories: men and women), education (four categories: less than high school, high school, some college, college or more), age (five categories: 18 to 24 years old, 25 to 34 years old, 35 to 44 years old, 45 to 55 years old, and 55 to 64 years old), and marital status (four categories: married, living with one's partner, never married, and a combined category for separated, widowed, or divorced). 24 Model 4 excludes job applications that were heard about through both formal and network-based channels. Model 5 excludes respondents who received four or more job offers over the survey period to ensure that outliers in terms of job offers are not driving the findings. Finally, Model 6 includes applications that received a job offer but that were not part of the prospective pool of applications. At each wave, after asking respondents whether previously listed applications resulted in job offers, we asked if they had received offers from any other employers and then we collected detailed information about the applications that led to those offers. These applications are not included in our primary analyses because there is the possibility they could bias our estimates insofar as they appear in our data because they resulted in a job offer. In Models 3 through 6, each interaction term between network-based search and being a black job seeker is negative and statistically significant. Together, the findings in Table 6 demonstrate that our results are highly consistent across these alternative specifications, providing additional support for the pattern that African American job seekers benefit less from network-based search than do white job seekers.
AlTeRNATIve exPlANATIoNS
We now explore a set of alternative explanations for our findings. We examine in detail any racial differences in the types of network ties respondents have access to, whether there are differences in the types of jobs to which job seekers apply by network-based search and race, and whether there are different returns to network mobilization for white and black job seekers. Results from the analyses in this section are presented in Tables S4  through S6 of the online supplement.
Different Types of Ties?
The evidence presented above does not support the network access argument. We find that black and white job seekers heard about job leads through network-based search methods at similar rates during the job search process. However, black and white job seekers may have access to different types of network ties-family, friends, acquaintances, or 
Network Search .0741 *** (.00949)
.0671 *** (.00976)
.0749 *** (.0162)
.0655 *** (.0108)
.0612 *** (.00967)
. Source: NLSJS. Note: Clustered standard errors are in parentheses. Model 1 includes a control for "other" method used. Model 2 includes the full set of controls from the randomeffects models in the main analysis. Models 3 through 6 include the full set of controls utilized in the fixed-effects models in the main analysis, except for Model 6, which excludes whether the job was below the respondent's skill level, because this question was not asked about the additional job offers. The indicator for being a black job seeker is not included in Models 3 through 6 because it is absorbed by the fixed effects. * p < .05; ** p < .01; *** p < .001 (two-tailed tests).
co-workers and employers-with different frequencies. Thus, our aggregate measure of network-based job search may mask racial heterogeneity in the types of network search in which job seekers engage.
To examine this possibility, we created a four-category measure of network-based job search strategies that included the following categories: (1) friends, (2) family, (3) acquaintances, and (4) former co-workers and employers. 25 Then, we estimated a multinomial logistic regression model, where the four-category job-search strategy measure was the dependent variable ("friends" was the omitted category) and the key independent variable was whether the job seeker was black. We also included the full set of controls utilized in the random-effects models above. None of the coefficients for being black reach statistical significance (p > .10). Additionally, a post-estimation test indicates there is no overall difference in the utilization of different search methods for white and black job seekers (p > .10). Thus, even when we disaggregate the various types of network-based search, we still do not see evidence that black and white job seekers have differential access to networks during their job search.
Differences in Jobs Applied to with Network-Based versus Formal Applications?
One potential alternative explanation for our finding about the differential returns to network-based search for white and black job seekers is that the types of jobs workers hear about through network-based and formal channels are different, and these differences also vary by race. The existing literature on this topic provides somewhat conflicting evidence, but some scholarship suggests jobs generated through network ties can be a better match for job seekers relative to jobs found through formal channels (for a review, see Marsden and Gorman 2001) . If this is more often true for white than for black job seekers, then job match-rather than network placement or network mobilization-may better account for racial differences in returns to network-based search.
If this alternative account is correct, we would expect network-based job search to produce better matches for job seekers, particularly for white job seekers. Thus, we explore differences in job fit, quality, and suitability along four dimensions: (1) occupational fit (whether the occupation to which job seekers applied was the same as their previous or current occupation), (2) skill congruence (whether job seekers perceived the job to which they applied to be at, rather than above or below, their skill level), (3) occupational earnings scores (a measure of earnings in each occupation), and (4) convenience (the geographic distance to the job to which they applied). If the alternative mechanism proposed here accounts for the racial differences in returns to network-based job search, we would expect to observe network-based methods-compared to formal methods-leading to applications with relatively lower rates of occupational fit, skill congruence, occupational earnings scores, and convenience for black job seekers compared to white job seekers.
We examined these four dependent variables utilizing models that include respondentspecific fixed effects. Our key independent variables were whether network-based search was used for a given application and an interaction between network-based search and being a black job seeker. The full set of controls were included in the models. In no model was the coefficient for network-based search or its interaction with being a black job seeker statistically significant (p > .10). Thus, we do not have evidence to support the alternative explanation that there are racial differences in the use of network-based versus formal search to apply for different types of jobs.
Are There Racial Differences in Returns to Network Mobilization?
A final alternative-or complementaryexplanation we consider here involves a form of unmeasured racial discrimination by employers, which we examine by exploring whether there are differential returns to network mobilization for white and black job seekers. In addition to less mobilization among black job seekers' networks-the pattern documented in our main analyses-it may also be the case that network mobilization is less effective for black job seekers (Silva 2018) . If employers are less likely to be swayed by the recommendations of black employees or referrers, we may observe a smaller effect of mobilization for black job seekers (assuming racial homophily within social networks). However, this effect would be driven by employer discrimination rather than network behavior. We test this alternative hypothesis by examining potential racial differences in returns to network mobilization in producing job offers. Specifically, we tested for these differential returns to network mobilization by including an interaction term between being a black job seeker and having the network alter connect the job seeker with someone at the company or having one's network alter contact the employer on the job seeker's behalf in separate models predicting job offers, conditional on using networkbased search. The coefficient for the interaction term in both models is not statistically significant (p > .10). Thus, the evidence indicates that, in our data, black and white job seekers are not rewarded differently when their networks mobilize.
DISCuSSIoN AND CoNCluSIoNS
The intersection of race and social networks has been of central concern to sociologists and social scientists for quite some time. A combination of theoretical and methodological challenges, however, have limited the ability to make advances in understanding the ways social networks shape racial disparities in employment outcomes. In this article, we brought an integrative theoretical approach and new data to bear on these issues, examining the supply side of the job matching process. First, we distinguished between two potential pathways via which social networks may shape racial disparities in the labor market: network access and network returns. Second, we moved beyond the circular logic that has limited prior research on network returns by articulating two distinct mechanisms through which networks may differentially influence the outcomes of black and white job seekers: network placement and network mobilization.
Previously, these mechanisms have largely been examined with single case studies, qualitative data, or a focus on relatively homogenous populations to theoretically develop the mechanism without directly tying it to racial disparities (DiTomaso 2013; Royster 2003; Smith 2005) . Thus, to date, the scope, generalizability, and explanatory power of these mechanisms for understanding supply-side processes of racial inequality has been limited. In the present study, by contrast, we were able to simultaneously empirically test these competing pathways and mechanisms utilizing original panel data from a large, national, probability-based sample of job seekers with fine-grained information about job seekers' application pools as well as the job offers individual job seekers receive. Our data provided us with increased generalizability over previous studies in this area, while enabling stronger traction on identifying the direct relationship between networkbased search and job offers through use of a within-person analytic approach.
Our first key finding indicates that black and white job seekers receive job leads from their social networks at similar rates. Thus, our data provide evidence against the network access account of racial disadvantage in the job search process. It is possible that we do not detect racial disparities in network access because African American job seekers are aware of racial discrimination, and thus they attempt to utilize their networks to target employment opportunities where there may be less racial discrimination and improve their likelihood of obtaining a job offer. We encourage future research in this area. Second, using models that control for time-invariant individuallevel unobserved heterogeneity, we demonstrated that network-based job search, compared to utilizing formal methods, results in a higher probability of receiving a job offer for both black and white job seekers. However, these benefits are significantly smaller for black than for white job seekers. This set of findings provides compelling support for the network returns line of thought, indicating there is something different about white and black job seekers' networks that perpetuates racial inequality in employment opportunities.
Our analyses then probed the mechanisms underlying the weaker returns to network search for black job seekers. We found that, conditional on hearing about an opening through a network-based channel, black job seekers are less likely than white job seekers to (1) know someone at the companies to which they are submitting applications, and (2) have their network mobilize key resources on their behalf, specifically contact an employer on their behalf. These two mechanisms-network placement and network mobilization-assist in explaining approximately one-fifth of the black-white disparity in job offers among applications that are heard about through social network-based channels. This finding helps us understand why network-based search is less beneficial for black than for white job seekers. Together, our results advance our understanding of the connections between race, social networks, and labor market outcomes by providing evidence about how the within-person relationship between network-based job search and job offers varies by race. At the same time, our results identify two key mechanisms underlying the differential returns to networkbased job search, pointing to the ways racial differences in alters' strategic locations and mobilizing behaviors are implicated in the perpetuation of racial inequality.
In addition to providing insights about how networks matter for racial inequality in the labor market, our analysis also sets up potential avenues for future scholarship. We focus on black-white disparities. Future research could expand on this line of scholarship by theoretically developing and empirically testing the ways social networks operate for other racial and ethnic groups, such as Latino and Asian workers-including attention to the role of citizenship and migration-during the job search process. Additionally, the empirical results identified here may vary with job seekers' geographic location (see McDonald et al. 2016) . More densely populated areas or areas with more racial diversity may lead to variation in the link between network-based job search, race, and labor market outcomes. We include controls for geographic region, but a more explicit exploration of geographic heterogeneity in these relationships could provide new theoretical insights about how network processes operate.
While our data and analysis allow us to make unique advances in the literature on race, networks, and labor market processes, they have some limitations. First, we highlight network placement and network mobilization as two key mechanisms that may result in differential returns to network-based job search for African American compared to white job seekers. Although we conceptualize these as central to understanding race and networks, they are not the only pathways that may produce differential network effects by race. As Lin (2000) notes, weaker returns to networkbased search for various groups could also be due to differences in the ways individuals mobilize their contacts or how employers respond to different types of network contacts. For example, racial homophily among social networks means black workers are more likely to have black social ties, whose voice and recommendations may be devalued by employers due to racial bias (Silva 2018; Stainback 2008) . Our empirical test of this possibility indicates this pathway is not driving our findings, but future work would be well served to consider how characteristics of one's network alters-their race, gender, and social status-may shape their effectiveness in producing labor market benefits. It is also possible that network alters are less likely to mobilize resources for African American job seekers if they think the employer may discriminate by race. In other words, this hesitancy to mobilize resources may be about anticipatory discrimination from employers, rather than the beliefs or attitudes of the network alters themselves (Abraham 2019) . Our data do not enable us to examine why network alters mobilize resources less for African Americans in their networks, but continued investigation in this area is important.
Second, we note the possibility that the overall composition of the search methods one uses-the balance between formal and network-based search-may be shaped by one's social position. Highly socially connected individuals-people with many network ties-may submit relatively fewer applications through formal channels because they are likely to obtain an offer through their informal networks. Unfortunately, we do not have information about the overall size or structure of our respondents' social networks and therefore are not able to test for this possibility empirically. Third, our data include both individuals who are employed and unemployed at the time of their job search, but we are unable to directly distinguish between active and passive job search in our data. To the extent that people are often connected to job opportunities without engaging in active search (see Granovetter 1974; McDonald et al. 2009 ), these dynamics may further shape racial disparities in the effects of networkbased search. And, individuals who select into actively searching for work may be different from those who do not, limiting the generalizability of our findings to those who are actively seeking employment. Finally, our analysis is limited to whether an application resulted in a job offer. We do not have information about earlier stages in the application process, such as whether the application resulted in an interview, an important early part of the employment process. Distinct network processes and mechanisms may be at play at different points in the job application process and these processes may differ by race, with important consequences for the processes that give rise to inequality (Barbulescu 2015) . We encourage future scholarship to directly address this set of issues.
Together, our findings point to the subtle processes at play in the perpetuation of racial labor market stratification. The mechanisms we identify-network placement and network mobilization-appear race-neutral on their surface. However, our results suggest they play a key role in shaping racial disparities in employment outcomes. As Loury (2001) argues, the informal nature of networks of opportunity appears highly consequential for the perpetuation of racial inequality in the United States. Racial discrimination in hiring and other aspects of the employment process remains strong and persistent, but interventions that target these more subtle dynamics may also be important for reducing racial labor market inequalities.
Racial labor market disparities persist across nearly all stages of the employment process, with African Americans facing disadvantages compared to their white counterparts. In this article, we closely examined one process-network-based job search-that is implicated in perpetuating these racial disadvantages. Drawing on original and detailed panel data tracking respondents' application pools, we identified important pathways and mechanisms through which network-based job search disadvantages black job seekers relative to white job seekers, providing new insights about key drivers of racial labor market disparities. Ultimately, these findings shed important light on the ways racial inequalities are perpetuated and disadvantages in the labor market are reinforced.
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David S. Pedulla https://orcid.org/0000-0002 -4766-2090 Notes 1. Applications reported in one wave that resulted in a job offer in a subsequent wave are linked over time. 2. We theorize weaker returns to network-based search for African American job seekers than for white job seekers, but it is also possible that network search will have stronger positive effects for African Americans because a referral may counter the mechanisms driving employer discrimination (see Fernandez and Greenberg 2013) . 3. Lin (2000) , whose seminal work we build on theoretically, discusses social capital "deficits" and "returns." We diverge from this language in two ways. First, we follow Obukhova and Lan (2013) in using the language of networks rather than social capital. Second, we use the language of "network access" rather than the language of "deficits." In line with Lin (2000), we conceptualize the potential challenges faced by African Americans with regard to networks as primarily functions of broader social and institutional processes. The language of "deficits" could potentially be misconstrued as placing the "deficit" on the job seeker, rather than on the broader social structure. Accordingly, we emphasize the issue of "access." 4. This line of thought is related to what some scholars call the "wrong networks" model (see Fernandez and Fernandez-Mateo 2006) . 5. One could conceptualize network placement in multiple ways. For example, one could argue that network placement is one dimension of network access. Yet, as we note, we conceive of network placement as a key mechanism that may shape the utility of having heard about an opening through a network-based channel. 6. These data were collected as part of an original data collection effort by the authors to address issues related to job search and labor market inequality. 7. The uneven spacing of waves 8 and 9 was to allow for a longer-term follow-up with respondents and to expand the window of observation for our study. 8. Thus, individuals who reside in correctional facilities or nursing homes, for example, are not included in the target population. 9. By focusing on the "most recent" applications submitted, we aimed to capture a random draw of total job applications and to target applications about which respondents' memory was likely to be most accurate. 10. Respondents were also asked whether they had received a job offer from any employer we had not previously captured and, if so, to provide detailed information about the application process that led to that offer. These applications are excluded from our primary analyses because they may introduce bias due to the fact that they only show up in our data because they resulted in a job offer. However, the findings are consistent when we include these applications in our analysis. 11. Given the way the application-specific data were collected, it is possible respondents may have listed the same application more than once. Additionally, if a respondent listed an occupation or type of organization (e.g., grocery store) as the name of an employer for an application, they were not asked whether that application resulted in an offer in future waves. Our results are consistent when addressing these potential issues. 12. Respondents were able to select multiple search methods for each application. If a network-based and formal application method were selected, the application was coded as network-based search.
Results are consistent when coding applications listed as both formal and network-based search as formal search, or when those applications are excluded from the analysis entirely. Black and white respondents are similarly likely to list an application as using both network-based and formal methods. Applications where the respondent only selected the "other, please specify" option are excluded from the analysis. If the "other" option was selected along with another method, the application is coded using the procedure outlined in the text and also coded as equal to "1" on a separate indicator variable that is included in the models where network-based search is not the dependent variable. 13. We do not control for whether the application was heard about from both formal and network-based sources in the models where network-based search is the dependent variable. Results are robust to excluding those applications from these analyses. 14. For time-varying or application-specific variables, observations with missing data are excluded from the analysis. For missing data on time-invariant characteristics of the respondent, we code the respondent as zero on continuous variables and then include in the model an indicator variable for whether the respondent was missing. For time-invariant categorical variables, we include a separate category for respondents missing on that variable. Only one respondent was missing on whether they were fired from their last job. This respondent is coded as 0 on that variable. Results are robust to excluding that respondent from the analysis. Our findings in Tables  2 through 5 are robust to including the logged number of applications submitted, rather than the number of applications submitted. 15. In the random-effects logit models, we note slight changes in the statistical significance levels for being a black job seeker in the fully controlled models where the dependent variable is contacting the employer on the job seeker's behalf. In these models, p-values are slightly above the .05 threshold (see Table S2 in the online supplement). 16. In order for the network access pathway to drive racial disparities in employment outcomes, there would need to be racial differences in networkbased search and network-based search would need to result in a higher probability of job offers than formal search. Our data demonstrate that the first component of this link-racial differences in network-based search-does not hold, indicating that the network access pathway is not driving racial disparities in employment outcomes. 17. As we noted, there are challenges with interpreting the statistical significance of interaction terms in within-group logit models, such as fixed-effects logit models. However, when we estimate fixedeffects logit models for Model 3 in Table 3 and Models 3 through 6 in Table 6 , the interaction term between being a black job seeker and networkbased search is negative and has a p-value below .10 in all instances. 18. Although not the focus of this article, we also examined whether racial differences in returns to network search were moderated by the gender of the job seeker. We do not find evidence of genderdifferentiated racial disparities. 19. This number is reached by dividing the difference between the black job seeker coefficients in Models 1 and 5 by the coefficient in Model 1. 20. We utilize linear probability models with clustered standard errors, rather than random-effects models, due to challenges implementing seemingly unrelated regression with random effects in Stata. Importantly, the point estimates and standard errors in the models without random effects are very similar to those in the models with random effects. See Table S3 in the online supplement for the regression coefficients from the models without random effects. 21. As with the seemingly unrelated regression, these mediation tests do not include respondent random effects. To enable the mediation analysis to run, we limited the prior occupation and occupation applied to indicator variables to three broad categories: managerial/professional, service, and manual. These models also exclude the two respondents who were missing on whether they owned a car, because the mediation analysis could not be performed when including these respondents. 22. Predicted probabilities from Model 1 in Table 6 are presented in Figure S1 in the online supplement. 23. We use CEM to more directly compare similarly situated white and black job seekers. The CEM procedure matches respondents from "treatment" and "control" groups-in our case, rather than treatment and control, we match white and black respondentsexactly on key covariates of interest. CEM then generates a set of weights that the researcher utilizes for subsequent analyses (see Iacus, King, and Porro 2011) .
24. Alternative matching algorithms produce similar results in terms of sign and magnitude, although statistical significance is reduced in some cases, potentially due to a reduction in sample size. 25. Applications that utilized multiple types of network-based search or included "other" methods are excluded from this analysis.
